Redox modulation of protein kinase/phosphatase balance in melanoma cells: the role of endogenous and gamma-glutamyltransferase-dependent H2O2 production.
Alterations of protein kinase and protein phosphatase activities have been described in a number of tumors. Redox changes, such as in conditions of oxidant stress, have been reported to affect the cellular protein kinase/phosphatase balance. A basal production of reactive oxygen species (ROS), such as hydrogen peroxide (H(2)O(2)), exists in tumor cells, and the membrane-bound ecto-enzyme gamma-glutamyltransferase (GGT)-overexpressed in a variety of malignant tumors-is one of the mechanisms capable of promoting such a production. The present study was aimed to verify the interactions of GGT activity with protein phosphatase and kinase activities in Me665/2/60 melanoma cells, expressing high levels of this enzyme and exhibiting both basal and GGT-dependent production of hydrogen peroxide. An increase of total phosphatase as well as tyrosine phosphatase activities was observed after treatment of cells with both micromolar H(2)O(2) and GGT stimulation. Accordingly, stimulation of GGT resulted in decreased levels of phosphotyrosine. On the other hand, when serine/threonine phosphatase activities were selectively analyzed, both H(2)O(2) treatment and GGT stimulation caused their down-regulation.The data reported suggest that basal conditions of oxidant stress in melanoma may represent a factor contributing to the redox regulation of protein phosphorylation, and that GGT-mediated prooxidant reactions may participate in the process. As basal oxidant stress and expression of GGT activity are present in a variety of malignant tumors besides melanoma, these phenomena likely represent general mechanisms participating in the alteration of intracellular transduction during carcinogenesis.